RESEARCH CENTER: P.Q. BOX 26583, RICHMOND, VIRGINIA 23261 -6583 TELEPHONE (804) 27*2000 


April 8,1992 


David C. Radulescu 

875 Third Avenue 

New York, New Yoik 10022-6250 


Re: PM 1548 (Electric Smoking Article) 

<^J?M 1517^|ethod and Apparatus to Produce Aerosols from Liquids) 
ISelatedWiles (D-875, D-891, D-895 andD-896) 


Dear David: 

This is in response to your question about the searches already reported for PM 1548 
and PM 1517/1627, and whether or not these cover the related D-file concepts. 


PM 1548 (D-762) Inkjet Spray of Liquid from Cartridge to Heater for Aerosolizing 
D-875 Electrospray Transfer of Liquid to Heater or Transducer Surface 

The original search for PM 1548 (D-762) was narrowly focused on inhaler devices 
disclosing on-demand aerosol generation involving a controlled ink-jet spray of a liquid 
aerosol from a cartridge onto a heater surface. To supplement this search, I have now also 
looked at electrospray techniques as an alternate liquid transfer means (D-875). As 
mentioned in the earlier search, Privas, CA 2,017,366 was found to disclose spraying the 
liquid onto a vibration surface for aerosol generation. The device uses a mechanical pump 
sprayer to direct the liquid onto a heater or piezoelectric vibrator surface to further 
atomize the droplets. Reichl, U.S. 4,334,531, describes a mechanical pump operation (Col. 3) 
which releases and directs an exact dosage of a "liquid jet" onto the dish for atomizing: 
Drews, U.S. 4,877,989 also describes spraying a liquid onto a concave atomizer plate but not 
by ink-jet .or electrospray techniques (see bottom of Col. 6). 
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PM 1517 (D-712) Preseparated or Prepackaged Doses of Aerosol Liquid 

/PM' 1627 (D-839) Transducer Films 

PM 1554 (D-771) Segmented Aerosol Liquid Carrier Tube 


The searches for PM 1517 and PM 1627 (now combined) were broader in that they were 
directed generally to prior art ultrasonic aerosol generator devices. Most of the patents 
and literature references in our database originated from background information searches for 
the inventors (Sprinkel and Lipowicz). These were sent to Loretta Miraglia for review (see 
list of references) but the references were not individually scanned for relevance to the 
various related concepts which have since come to light I have now reviewed these 
background references and updated the search. None disclose the use of pre-made packets of 
liquid aerosol'to provide premeasured dosage or delivery on a per puff basis, as disclosed in 
PM 1517 (D-712). 


PM 1627 (D-839), discloses protecting die transducer from contamination with die 
liquid aerosol by means of an adhesive tape cover. 

One reference, Qhlson, U.S. 4,109,863, is directed to avoiding direct contact of the 
liquid aerosol with the transducer element by using a protective glass coating on the latter, 
however, die coating is not in the form of replaceable tape, as disclosed in PM 1627 (D-839). 

Reichl, UlS. 4,294,407, discloses a fabric-like cover on die transducer plate 
(Col. 5). 

Also in Higson, U.S. 4,976,259, the piezoelectric transducer for the ultrasonic 
nebulizer has a protective coating of glass, teflon or other material to prevent degradation 
from the liquid aerosol This reference provides a good outline of prior art on protecting 
the atomizer surface from degradation: 


PM 1554 (D-771) provides a segmented carrier tube for the aerosol liquid. (This 
disclosure was also combined with PM 1517 and 1627). 


No references were found to disclose a transparent carrier tube of alternating 
sections of air and liquid aerosol to provide individual doses on a per puff basis, however 
several related patents are considered pertinent: 

U.S. 4,793366, Hill, discloses a noncombusting substitute cigarette in which liquid aerosol 
agents are loaded into microporous polymer fiber segments. In one embodiment these loaded 
segments are alternated in a linear arrangement with unloaded plug sections and sealed in a 
tubular plastic film. The arrangement provides at least one microgram of nicotine per puff. 


Source: https://www.industrydocuments.ucsf.edu/docs/nkgjOOOO 


2020060247 



David Radulescu 
Fish & Neave 
April 8,1992 
Page 3 


The device is unheated, and the tubular aerosol earner is distinct from the segmented 
carrier tube of D^771. 


U.S. 5,042,472, Bunin, discloses an unheated inhaler device in which single doses of powder 
are contained in compartments along the length and sealed by a peel-off cover strip. The 
arrangement allows dispensing and aerosolizing of the single doses by mouth suction. 


BE 3,735,704; Zemisch, describes (page 5) an electrically heated aroma dispenser in which a 
microencapsulated aerosol agent may be contained in a ribbon-like arrangement comprised of 
two layers of sheet such as foil. The ribbon may be wound like a cassette for supplying to 
the heating zone. 

Several other examples of containing or supplying the liquid aerosol are givenin 
U.S. 4,819,665,4,765,347 and 4,848*374. None of these devices utilizes ultrasonic energy 
for generating the aerosol. 

D-875 Electrospray Delivery Component 

This disclosure was split andcombined with PM 1548 {heater device) and PM 
1517/1627/1554 (ultrasonic device). (See Charles Glenn’s letter of January 9th to Jeff 
Ingerman, copy enclosed.) 

The disclosure describes a rapid method of transferring and delivery the liquid to 
the target area. The storage means for the liquid is connected to one electrode and the 
target area ho another. Delivery is a function of voltage potential, geometry and size of 
the opening(s) in the liquid reservoir and the conductivity, viscosity and surface tension of 
the liquid 


I have not searched this method thoroughly but did not see anything particularly 
pertinent imthe group of prior art references collected 


D-896 Convex Transducer Horn 

The feature of D-896, in which the convex shape of the transducer element reduces 
power requirements, was also searched Several references are of interest as background art: 

U.S. 4,912,357, Drews, discloses a concave surface to receive the liquid to be atomized The 
device is an ultrasonic pocket inhaler. 

U.S. 4,888,516, Daeges, shows a disc or shell-shaped "working plate” or vibrating surface. 
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U.S. 4,402,458 and U.S. 4,473,187, Lierke, show a cone-shaped "binding wave" resonator to 
which liquid is supplied to the top of the cone and/or the angled surfaces. 

U.S. 3,387,607, Gauthier, shows a transducer which appears to be concave. 

CA 1,275,132, Kokubo, discuss the geometry of the vibrating element and its effect on the 
amount of aerosol and angle of spray. The reference is directed to an ultrasonic injection: 
nozzle, i.e., fuel injection, as well as other industrial uses. The vibrating element has a 
multi-stepped edge portion or periphery. 

D-891 Mechanical generation of aerosol using piezoelectric effect to convert electrical 
energy into mechanical oscillations. 

D-895 Provides a barrier material such as foil to isolate the aerosol liquid from mechanism 
for aerosolizing. 

The concepts of D-891 and D-895 were not specifically looked at in scanning these 
references. The background art has now been updated, and! while I see nothing particularly 
pertinent, I would prefer that you review the art more closely with respect to these two 
disclosures and D-875. Please note that the art looked at comprises patent art in our 
inhouse data base along with background art compiled by the inventors. 

The Pohlmann article (no translation available) was supplied by the inventor wife 

D-891. 


Sincerely* 



Beverly A. Monroe 

BAM/drs 

Enclosures 
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Enclosures 

PM 1548 and PM 1517 

Related D-Fiifes (D-875, D-891, D-895 and D-896) 

Letter to Jeffrey H. Ingerman dated January 9,1992, from Charles Glenn 
Patents; 

U.S. 5,042,472 (Bunin) 

U.S. 4,976,259 (Higson et al) 

U.S. 4,961,885 (Avrahami et al) 

U.S. 4,953372 (Rose etal) 

U.S* 4,945,929 (Egilmex) 

U.S. 4,934358 (Nilsson etal) 

U.S. 4,912357 (Drews etal) 

U.S* 4,888316 (Daeges et al) 

US* 4,877,989 (Drews etal) 

U.S. 4,848374 (Chaid et al) 

U.S* 4,819,665 (Roberts et al) 

U.S. 4,813,437 (Ray) 

U.S* 4,793366 (Hill) 

U.S. 4,765347 (Sensabaugh, Jr. et al) 

U.S. 4,735*217 (Gerth et al) 

U.S. 4,473,187 (Lierke et al) 

U.S. 4,402,458 (Lierke et al) 

U.S. 4,334331 (Reichletal) 

U.S. 4394,407 (Reichl et al) 

U.S. 4313,809 (Abair etal) 

U.S. 4,109,863 (Olson et al) 

U.S. 3,989,042 (Mitsui et al) 

U.S* 3;904,896 (Guntersdorfer) 

U.S: 3*828,773 (Buch etal) 

UlS* 3*561,444 (Boucher) 

U.S. 3,387,607 (Gauthier et al) 

CA 1375,132 (Kokubo) 

CA 2,017,366 (Privas) 

CA 2,005,151 (Van Der Linden) 

DE 3,841,442 (Barlian) 

DE 3,735,704 (Zernisch) 

DE 3,640,917 (Zernisch) 

DE 3,625,461 (Ruttel) (w! translation) 
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WO 91/11801 (Zwingenberger) 
WO 90/03224 (Greenspan) 

WO 90/01997 (Jensen) 


Articles and Brochures 


Brochure Page: entitled. Piezoelectric Inhalation Device Respimat, published by Boehringer 
Ingelheim. 

Letter to Dr. Richard A. Carchman, entitled Ultrasonic Aerosol Generator, dated March 22, 

1991, from INBIFO Vertragtsforschung, with enclosure. 

Article: Pohlmann, R., entitled A COUPLED VIBRATOR FOR ULTRASONIC ATOMIZATION 
OF LIQUIDS WITH AUTOMATIC LIQUID FEED, VDI-Zeitschrift, VoL 108,1966, Issue 34, 
pp. 1669-1716. 

Drews, W., entitled LIQUID ATOMIZATION BY ULTRASOUND, Elektronik, No. 10, pp. 83-90,1979. 

ATOMIZING OF FLUIDS BY MEANS OF ULTRASOUND, INBIFO INSTITUTFUR BIOLOGISCHE 
FORSCHUNG - KOLN, translation dated March 5,1990. 
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WO 91/11801 (Zwingenberger) 

WO 90/03224 (Greenspan) 

WO 90/01997 (Jensen) 

Articles and Brochures 

Brochure Page: entitled. Piezoelectric Inhalation Device Respimat, published by Boehringer 
Ingelheim. 

Letter to Dr. Richard A. Carchman, entitled Ultrasonic Aerosol Generator, dated March 22, 

1991, from INBIFO Vertragtsforschung, with enclosure. 

Article: Pohlmann, R., entitled A COUPLED VIBRATOR FOR ULTRASONIC ATOMIZATION 
OF LIQUIDS WITH AUTOMATIC LIQUID FEED, VDI-Zeitschrift, VoL 108,1966, Issue 34, 
pp. 1669-1716. 

Drews, W., entitled LIQUID ATOMIZATION BY ULTRASOUND, Elektronik, No. 10, pp. 83-90,1979. 

ATOMIZING OF FLUIDS BY MEANS OF ULTRASOUND, INBIFO MSTITUTFUR BIOLOGISCHE 
FORSCHUNG - KOLN, translation dated March 5,1990. 
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